The literature on the impact of bilateral investment treaties (BITs) on foreign direct investment (FDI) has had difficulty establishing a robust effect of BITs on FDI flows. This conclusion extends to FDI chapters in free trade agreements (FTAs), which feature the same substantive content as BITs. The lack of an empirically identifiable effect may reflect econometric difficulties, a minimal role of BITs/FTAs in corporate FDI decisions, or the lack of liberalizing content in the treaties. We consider the latter issue by mapping the legal commitments in FTAs onto the OECD's Foreign Direct Investment Restrictiveness (FDIR) Index, while drawing on the Mode 3 component of the OECD's Services Trade Restrictiveness Index (STRI) to enable greater granularity of treatment of the measures in FTAs. The modified index, which we label the FDI-RI to distinguish it from the FDIR, has the same broad policy areas and the same weighting scheme as the FDIR but the measures under each horizontal policy area (i.e., policies that apply to FDI in general without distinguishing sectors) that are covered in more detail by the STRI have been disaggregated into measures that correspond to those in the STRI. The FDI-RI thus covers both goods and services on a consistent basis, but with greater detail for goods sectors than available under the FDIR. Importantly, we take into account the impact of FTA measures in improving upon each party's bindings under the General Agreement on Trade in Services (GATS). In principle, empirically quantified NTBs reflect both applied restrictions and uncertainty. We identify uncertainty with "water" in the bound commitments and construct a composite NTB that reflects applied measures and water. This approach allows a determination of whether and how much FTAs liberalize investment by either reducing applied barriers, increasing certainty, or both. Given measures of tax equivalents for non-tariff measures affecting investment, this approach also allows the calculation of a tax equivalent shock for use in quantitative models. We comment on the impact of FDI liberalization in the Comprehensive and Progressive Trans-Pacific Partnership (CPTPP) Agreement using this approach.
Introduction
The empirical literature on the impact of bilateral investment treaties (BITs) on foreign direct investment (FDI) has had difficulty establishing a robust effect of BITs on FDI flows (Sachs and Sauvant, 2009 ). This conclusion logically extends to FDI chapters in free trade agreements (FTAs), given they generally feature the same substantive content as BITs. The lack of an empirically identifiable effect may reflect econometric difficulties in isolating the role of BITs/FTAs, a minimal role of BITs/FTAs in corporate FDI decisions, or the lack of liberalizing content in the treaties. We consider the latter issue by adopting a text-based approach to evaluate the liberalization impact of the FTAs on FDI flows for the full range of goods and services sectors.
In particular, we map the commitments in BITs/FTAs onto an index based on the OECD's Foreign Direct Investment Restrictiveness (FDIR) Index, but drawing on the Mode 3 component of the OECD's Services Trade Restrictiveness Index (STRI), and on elements of the World Bank's STRI related to licensing. This modified index, which we label the FDI-RI to distinguish it from the FDIR, enables greater granularity of treatment of the measures included in BITs/FTAs. The FDI-RI has the same broad policy areas and the same broad weighting scheme as the FDIR, but the measures under each horizontal policy area (i.e., policies that apply to FDI in general without distinguishing sectors) that are covered in more detail by the STRI Mode 3/World Bank FDI index have been disaggregated into measures that correspond to those in the STRI.
The authors of the OECD STRI anticipate this approach: "Assigning a unique weight to each measure gives the flexibility to break the STRIs down in several ways.
[…] The STRIs are also presented according to which mode of supply the restriction applies." (Geloso Grosso et al. 2015) The FDI-RI thus covers both goods and services on a consistent basis, but with greater detail for goods sectors than available under the FDIR.
An important feature of the approach in this study is to take account of the impact of BITs/FTAs on uncertainty. Firms make state-contingent decisions and future states are uncertain. Given uncertainty about future states and at least partial irreversibility of investment decisions, the opportunity cost of immediate investment (i.e., the option value of delaying and accumulating additional information) must accordingly be included in the cost of investment. As Dixit and Pindyck (1994) emphasize, "hurdle rates" for firm investments are substantially higher than the cost of capital. They suggest that the value of real options is thus very significant, implying uncertainty is also a very significant factor inhibiting investment. By the same token, empirically quantified NTBs must reflect both applied restrictions and uncertainty.
BITs/FTAs address uncertainty introduced by government policy changes. Lucas (1990) emphasizes the role of political risk in shaping the direction of international capital flows. While direct expropriation is largely a thing of the past, "indirect expropriation" remains an issue for investors. Alfaro et al. (2005) finds protection from government repudiation of contracts and from risk of expropriation to be highly significant determinants of FDI. Azzimonti and Sarte (2007) document the many documented forms of expropriation, direct and indirect, establishing that these are not rare. Studies approaching the issue from an institutional perspective have reached mixed conclusions. Thomas Waelde argues that "it would be a sign of negligent management and counsel if political risk management and investment protection were not planned with the potential of investment-treaty based arbitration in mind" (cited in Orr, 2007) . Kekic and Sauvant (2007) report that the majority of multinationals surveyed take BITs into account in making an investment decision. Yackee (2010) reports that providers of political risk insurance only inconsistently take BITs into account when making underwriting decisions and the majority of the providers he surveyed did not, in fact, view BITs as relevant to their underwriting decisions. At the same time, his results indicate that some underwriters take BITs into account in assessing political risk.
As regards uncertainty, the OECD has undertaken work to provide estimates of the difference between the STRI index, which measures restrictiveness in applied policy, and countries' bindings under the GATS. This latter difference -the "water" in the GATS bindings -provides a measure of the extent to which existing market access restrictions could be increased without violating WTO commitments (Miroudot and Pertel, 2015) . Accordingly, water is a measure of the degree of uncertainty faced by firms making investment decisions. Importantly, under this approach to quantifying uncertainty, both actual restrictions and uncertainty are measured by the same indicators and the same weighting scheme.
Following the OECD, we identify uncertainty with "water" in bound commitments and construct a composite NTB that reflects both applied measures and water. This approach allows a determination of whether and how much FTAs liberalize investment by either reducing applied barriers, reducing uncertainty by improving upon a country's bindings under the General Agreement on Trade in Services (GATS), or both. Following Ciuriak and Lysenko (2016) , we assume that the value of reducing water (which is measured on the same scale and using the same indicators as applied restrictions) has half the liberalizing value of reducing an equivalent amount of applied restrictions; accordingly, we assign a weight of 0.5 to the bindings in constructing the composite NTB. Notably, reduction of applied barriers to FDI without binding creates water. Accordingly, it is essential to determine whether liberalization commitments are bound by the treaty measures or whether there is no penalty for their withdrawal.
We convert percentage changes in our composite NTB to changes in trade cost equivalent by applying the percentage changes to ad valorem equivalents (AVEs) of trade costs estimated by Fontagne et al (2016) , making the assumption that 50% of the measured AVEs are actionable and 25% of the actionable portion is covered by the measures itemized in the STRI/GTRI.
For the simulations, we use a dynamic version of the Global Trade Analysis Project (GTAP) computable general equilibrium (CGE) model that incorporates FDI by introducing a foreignowned representative firm into each GTAP region-sector. For a description, see Ciuriak, Xiao and Dadkhah (2017) . In this model, FDI responds in tandem with domestic investment to changes in rates of return in each region-sector based on tariff and NTB reductions; it also responds independently to reductions in NTBs facing investment, based on elements of the CPTPP text that change a country's FDI restrictiveness. Labour supply is assumed to be fixed but we apply a closure such that the quantity of labour (interpreted as productivity) rises in tandem with increases in real wages, consistent with the understanding that trade liberalization transfers market share from lower-productivity firms that pay lower wages to higher-productivity firms that pay higher wages. This paper's main contribution is to describe the development of the FDI-RI for both goods and services, showing how the available indexes can be integrated to increase the granularity of treatment of FTA commitments, and how the impact of an FTA on both applied restrictions and uncertainty can be integrated into impacts on a composite NTB. We illustrate the method with examples from the Trans-Pacific Partnership (CPTPP).
The rest of this paper is structured as follows. The following section describes in detail the construction of the FDI NTB in the services sector. Section 3 describes in detail the construction of the FDI NTB in the goods sectors. Section 4 concludes.
FDI NTB for Services Sectors
To develop an FTA policy shock for liberalization of FDI for services sectors, we code the text of the FTA against the OECD's STRI Mode 3 provisions to yield estimates of: (a) the degree of liberalization implied by the text (in our terminology, this implies changes to the FDI restrictiveness index, FDI-RI); and (b) the extent to which the text binds current practice, thus "squeezing water" out of the country's commitments under the GATS (in our terminology, this implies changes to the GATS FDI restrictiveness index or G-FDI-RI).
The STRI database covers 22 sectors. To better capture FTA commitments (especially in a positive list FTA), we expand coverage to 36 sectors. These sectors and the mapping to the GTAP sectors are listed in Table 1 . The STRI database contains information on Mode 3 services on market access, national treatment, relevant domestic regulation and administrative procedures. The database records policy measures applied on a most-favoured nation (MFN) basis and does not consider preferential treatment entailed in regional trade agreements. The sources of information for the database are laws and regulation in each country. Each entry is documented by reference to the source. The 34 countries included have verified their data and subsequently the database has been subject to peer review assessing their factual accuracy (Geloso Grosso, et al., 2015) .
For the newly added sectors, the coverage and definition of measures follow the WTO Services Sectoral Classification List (MTN.GNS/W/120) which is based on the Provisional Central Products Classification (CPC Prov.). This classification is used by most countries to schedule specific commitments under the GATS. For instance, for educational services we have included the following sub-categories to assure relatively full coverage of this services sector: Secondary education services 922 C.
Higher education services 923 D.
Adult education 924 E.
Other education services 929 Source: WTO Services Sectoral Classification List (MTN.GNS/W/120).
In order to provide more comprehensive coverage for the BITs/FTAs, we draw on the World Bank STRI (WB STRI) to capture restrictions related to licensing requirements. In particular, WB STRI are used to disaggregate the OECD STRI in the area of transparency requirements. This is of particular interest under some of the latest negotiated BITs/FTAs under the heading "Regulatory Framework -Domestic Regulation".
These new measures include:
• License automatic if publicly available criteria fulfilled impartial with respect to all applicants • Authority is obliged to reach its decision in an independent manner • Reasonable period for the submission of an application • Establish beforehand the normal timeframe for licensing processing • Possibility of re-submitting the application is also guaranteed.
These measures are added to the policy area "regulatory transparency and administrative requirements". To maintain the overall weight of the FDI-RI, the overall weight for this policy area remains the same and the contribution of the original measures is reduced to accommodate the new measures. Table 3 shows how we have develop the FDI-RI in construction services. The evaluated reduction to barriers to FDI is based on the impact of the mandatory measures in the BITs/FTAs. Thus, "best endeavour" clauses are not included in policy shocks.
In terms of approach, we first create a template based on the BIT/FTA commitments. In developing the template, each article of the BIT/FTA is mapped to a measure in the FDI-RI. The template is applied to each country in light of its schedule of commitments for establishment.
If the FTA changes the answer to "not restrictive", the contribution of that measure to the restrictiveness of the regime, which is based on its index weight, is removed. The OECD's STRI Simulator then recalculates the final score for the specific sector. The percentage difference is taken as the degree of reduction of the existing barriers to FDI.
Below, we describe the approach to evaluating the impact of an FTA on applied measures, the impact on bindings, the combination of these two effects into impacts on a composite NTB, and the conversion of the index-based change in restrictiveness to a tax equivalent.
Measuring liberalization of applied measures
The methodology covers both horizontal and sector-specific commitments. The horizontal commitments stipulate conditions and restrictions that apply to all sectors of the economy. These measures include investment screening, limitations on board members and managers of firms, impediments on acquiring land and real estate, and so forth.
The specific commitments apply to a specific sector as indicated in the schedule. For instance, interest rate regulations pertain only to financial services. Some restrictions tend to impact some sectors more than other; for example, restrictions in public procurement have a particularly large impact on the construction sector in light of the importance of government demand for these services.
To measure the liberalization under the BITs/FTAs for FDI, we isolate those measures that affect Mode 3 (FDI). These measures constitute a sub-index that can be referred to as the FDI Restrictiveness Index (FDI-RI in our terminology). The corresponding sub-index for bindings is the GATS FDI Restrictiveness Index or G-FDI-RI. As an example, Table 4 below shows the FDI-RI shock for telecommunication services in Vietnam 1 under the CPTPP. To illustrate how the coding method works, we consider an example from the above table. According to Article 13.10 "Unbundling of Network Elements by Major Suppliers" of the CPTPP under the chapter on Telecommunications Networks and Services:
Each Party shall provide its telecommunications regulatory body or another appropriate body with the authority to require a major supplier in its territory to offer to public telecommunications service suppliers access to network elements on an unbundled basis on terms and conditions, and at cost-oriented rates, that are reasonable, non-discriminatory and transparent for the supply of public telecommunications services. Each Party may determine the network elements required to be made available in its territory, and the suppliers that may obtain those elements, in accordance with its laws and regulations.
Article 43 of the Ordinance 43-2002-PL-UBTVQH10, issued in May 2002, (the "Ordinance") stipulates that all telecommunications enterprises have the right to "link their own network to those of other telecommunications enterprises and shall be obliged to allow those other telecommunications enterprises to link and access their own networks or services subject to fair and reasonable conditions". Access and interconnection at every technically and economically feasible point is mandatory for service providers that hold 'essential equipment and facilities'.
However, the Ordinance does not define the meaning of essential equipment and facilities, and unbundling of interconnection services is not required.
Following the CPTPP, Vietnam has made commitments to provide unbundled network elements to meet reasonable requests for access and use of specific network elements on an unbundled basis subject to a set of principles (such as non-discrimination, transparency, reasonableness of the terms and conditions). Therefore, the CPTPP removes the restriction reflected under the measure "4_14_1: Unbundling is required" for the applied level of practice in Vietnam.
Calculating the Impact on Water
To evaluate By allowing the party to revert from the level committed under the CPTPP to as low as the GATS level, the clause creates a level of uncertainty for foreign firms.
Combining the measures impacting applied restrictions and changing binding
To combine the reduction in actual barriers and the reduction of "water" (the difference between bound and applied market access) into changes to a composite NTB, we follow Ciuriak and Lysenko (2016) , who assign reductions in water half the weight of reductions in applied measures.
The weighting scheme can be illustrated as follows. Suppose that the initial FDI-RI is 0.4 and the initial G-FDI-RI is 0.8, implying that initial water is 0.4. If both the FDI-RI and water are eliminated by an FTA, the combined effect would be the same as eliminating an NTB index of 0.6 = 0.4 +0.5*0.4 (the value of the FDI-RI plus half the value of water).
To illustrate the effect of creating water by liberalizing on an unbound basis, in the above example, if the FDI-RI goes to zero through unbound liberalization, water would rise from 0.4 to 0.8. The unbound nature of the liberalization would thus result in a remaining NTB valued at half the value of resulting value of water, or equal to 0.4. The effective liberalization in this case would be from the initial aggregate NTB index level of 0.6 to one of 0.4.
Calibrating the impact on tax equivalents for FDI
The level of observed NTBs on FDI varies widely across sectors and countries. Changes in applied restrictions and the reduction of uncertainty through improved bindings, as measured by percentage changes in the FDI-RI and G-FDI-RI described above, must accordingly be applied to different tax equivalents in different region/sectors.
To implement this final step in the calculation of a liberalization shock, the percentage change in the aggregate NTB for FDI into a given region-services sector is applied to tax equivalent. In applications in the GTAP-FDI model (Ciuriak and Xiao, 2014) , the tax equivalent is the "phantom tax" developed as part of that model's framework. 
FDI NTB for Goods Sectors
As noted, we construct an elaborated FDI-RI for goods sectors by drawing on the horizontal components of the OECD STRI's Mode 3 components and on the World Bank's STRI. We label this elaborated index the FDI-RI to distinguish it from the FDIR. We then consider how the FTA impacts on this index and calculate the percentage change in the index implied by imposing CPTPP restrictions. This percentage change is then applied to the NTB impacting FDI in goods sectors.
The FDIR Index
The FDIR measures statutory restrictions on foreign direct investment in 58 countries, including all OECD and G20 countries, and covers 22 sectors. The FDIR gauges the restrictiveness of a country's FDI rules by looking at the four main types of restrictions on FDI:
• Foreign equity limitations • Screening or approval mechanisms • Restrictions on the employment of foreigners as key personnel • Operational restrictions, e.g. restrictions on branching and on capital repatriation or on land ownership
Good sector FDI restrictions tend to arise mostly in primary sectors such as mining, fishing and agriculture.
In contrast to the STRI, where the weight assigned to specific policies varies across different services sector based on expert opinion, the FDIR applies an equal weights scheme (e.g., the presence of a restriction on foreign personnel has the same weight in mining as in manufacturing, etc.)
In STRI, the contribution of each policy area to the score in every individual sector is identified; however, in the published FDIR, the contribution of the individual policies within the four broad policy areas within each sector is not identified, in part it would appear because judgement is used in constructing the scores.
2 Table 6 below describes the weighting scheme of the FDIR. As noted, this same scheme applies to each sector.
This paper develops an elaborated version of the OECD's FDIR, namely the FDI-RI and shows how this index can be used to evaluate the liberalization of FDI under an FTA, taking into account the impact of the FTA on applied restrictions and on uncertainty, where the latter is measured as "water" in WTO commitments.
To translate the text of BITs or FTAs into changes in the FDI-RI, we proceed as follows. First, a general template for the BIT/FTA is created. Second, we apply the template to each individual party in light of the reservations in its schedule of commitments.
The percentage change in the FDI-RI implied by an FTA can then be applied to empirical estimates of NTBs facing FDI in goods and services sectors in a given economy, including in aggregations employed in a computable general equilibrium (CGE) modelling context in the Global Trade Analysis Project (GTAP) database, or as independent variables in gravity equations developed to establish the empirical link between the constructed NTB and FDI flows.
The major assumption underlying this approach is that BITs/FTAs actually do have a positive impact on FDI inflows. While the empirical literature remains inconclusive on this point, as noted, it seems unlikely that improved legal protections for FDI would not be taken into account when multinational firms make investment decisions and survey evidence discussed above indicates that at least some do. The weak relationship identified in the quantitative impact assessments may reflect econometric issues -e.g. the use of dummy variables which fail to distinguish whether individual BITs or FTA investment chapters actually liberalize or introduce significant reductions of uncertainty through improved bindings. This remains an area where further research is required.
Other issues that require urgent attention include the development of (a) tax equivalents consistent with the constructed NTBs; and (b) elasticities empirically related to the tax and NTB estimates to mediate the impact of changes in the NTB occasioned by a BIT or FTA.
Overall, however, this appears to be a promising direction for the quantitative assessment of BITs or FTA investment chapters on FDI flows.
